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Human Heal th Assessnent

1. Toxicol ogy Assessment

The toxicity data base for Acephate is adequate and w ||
support reregistration eligibility.

a. Acute Toxicity

The table bel ow sunmarizes the acute toxicity studies on
Acephate and the toxicity categories for the different routes of
adm ni stration.

ACUTE TOXI CI TY DATA FOR ACEPHATE

Test Resul ts Cat egory

Acute Oral LDs, 945 ng/ kg & 866 ny/ kg *?
(Rat) MRID 00014675

Acute Oral LDs, 1.4 g/kg & 1.0 g/kg ® 3
Recal cul ati on (Rat)
VRI D 00029686

Acute Dernmal LD, >10 g/ kg < 4
(Rabbi t)
VRI D 00055602
Acut e Inhal ation >61. 7ny/ L 4
LG, (Rat) MRl D
00015307
Primary Eye Non-irritant 4

Irritation (Rabbit)
MRI D 00014686

Primary Der mal PIS=0.1 (Intact and 4
Irritation (Rabbit) abr aded skin)
VMRI D 00015305
Der mal Negati ve -
Sensitization
(Gui nea pig)

VRI D 00119085

The follow ng toxic signs were observed in the above studies:

Acute Oral LD, in the Rat (81-1; MRI D 00014675): Trenors, |abored
breat hi ng, rhinorrhea, salivation and depression occurred within
12-24 hours after dosing nmales and femal es with Acephate Techni cal
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(purity: 98% . Macroscopic exam nation reveal ed pul nonary edema
and congestion in the nonsurvivers, but no gross abnormalities were
observed in rats sacrificed at the termnation of the study.
Recal cul ation of the LD, slope and confidence |limts for this
study, which were submtted by the registrant Decenber 12, 1979,
showed that the LD,, and 95% confidence limts for nales were 1447
(544-3846) ngy/kg and for fermales were 1030 (150-696) ng/ kg (MRID
No. 00029686). Doses tested: 400, 600, 900, 1350 and 2020 ng/ kg
i n Sprague-Dawl ey rats.

Acute Dermal Toxicity in the Rabbit (81-2; MR D 00055602; duplicate
MRID 00060859): Trenors and diarrhea were the only toxic signs
observed in this study, in which two doses of Othene Technica

(Acephate; purity: 99-100%, 5 and 10 g/ kg, were tested in nmale New
Zeal and White rabbits. Trenors occurred in both groups shortly
after dosing. Diarrhea occurred the followng day only in the 10
g/ kg group. Al affected rabbits (4/6) in the 5 g/kg group
appeared normal one day after dosing. |In the 10 g/kg group, al

affected rabbits but one (or 5/6) appeared normal wthin 4 days
after dosing. The test material caused no death, had no effect on
body weights and no treatnent-related changes were observed in

several organs and tissues exam ned grossly. There was no
difference in response to treatnent between rabbits with intact
(3/group) and abraded (3/group) skin. It was not stated in the

submtted report when (if ever) the 6th rabbit was synptomfree.

Acute Inhalation Toxicity in the Rat (81-3; MID 00015307
duplicate MRIDs 00022098 and 00029699): Trenors, ataxia and
depression were observed in all nmale and femal e (Sprague- Daw ey)
rats after exposure to the test material, 61.7 ng/L (nom nal
concentration), but the animals appeared normal during the
following day and the entire 14-day observation period. There were
no deaths. The test material was an aerosolized aqueous sol ution
of Orthene Specialty Concentrate (Orthene Technical; purity or
Acephate content: 97% . The exposure tinme (nose only) was 4 hours.
Al t hough the concentration of the test material in the exposure
chanber was not determ ned analytically, it seens reasonable to
assunme that, wth a nomnal concentration of 61.7 ng/L, the [imt
dose of 2 ng/L was reached. Al though the dianeters of the
aerosolized particles were not determ ned, respirable particles
were apparently present in concentrations high enough to cause
toxic signs generally associated wth the inhibition of
chol i nesterase activities in plasma, erythrocytes and brain.

Primary Eye lrritation in the Rabbit (81-4; MR D 00014686): New
Zeal and White rabbits with washed eyes had mld iritis, noderate
conjunctival redness and mld to noderate chenosis at 1 hour after
exposure. Slight corneal opacity in one rabbit and slight to
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severe conjunctival discharge in all rabbits appeared on day 1
after exposure. Another rabbit devel oped a slight corneal opacity
2 days after exposure. Al synptons di sappeared on the observation
day 3, except for the conjunctival redness and discharge (score
according to Draize scoring systemwas 1), which were still present
in one rabbit on day 7, but not on day 14. The eyes were washed
after 5 m nutes of exposure.

Al rabbits with unwashed eyes had slight to noderate conjunctival
redness and di scharge, and chenosis, also at 1 hour after exposure.
Chenpsis was seen in only one rabbit on the observation day 1,
whereas conjunctival redness and discharge were present in one
rabbit on day 7. Al eyes were clear on day 14. There was no
corneal opacity or iritis in this group. The test material was
Orthene Techni cal (Acephate; purity: 90-98%, 100 ny/eye.

Primary Dermal Irritation in the Rabbit (81-5): MRID 00015305): At
24 hours after exposure, 2 rabbits (New Zeal and White strain) had
well defined erythema on both intact and abraded sites. At 48
hours, a very slight erythema was still present on the intact back
of one rabbit, but it was absent at 72 hours. The test materi al
was Othene Specialty Concentrate (Acephate Technical content:
97%, 0.5 g, noistened with 0.5 nL of water.

Dermal Sensitization in the Guinea Pig (81-6: MRID 00119085 and
00154885): Acephate Technical (purity: 99%, diluted to 35% w w
with saline (maximal nonirritating concentration), was not a
sensitizing agent to male Hartley guinea pigs under the

conditions of the Moddified Buehler Test. Positive results (skin
irritation) were obtained wth 1-chloro-2,4-dinitrobenzene (DNCB

0.1% ww in saline), a known sensitizer. The test involved 10
topical applications over a 22-day period on the shaved right
fl anks (induction phase) and, 2 weeks |ater, one application on the
left flanks (challenge dose). Each application was nmade in a
volune of 0.4 nL and the exposure tine, under occlusion, was 6
hour s.

b. Subchronic Toxicity

In this special cholinesterase (ChE) inhibition study (MR D
40504819), Sprague-Dawl ey rats (about 45 days old at the start of
dosing), 30 nales and 30 females/group, received Acephate
Technical (purity: 98.2% in the diet for 13 weeks at the nom nal
doses of 0, 2, 5, 10 and 150 ppm The actual intake of the test
material was O, 0.12, 0.21, 0.58 and 8.90 ny/kg/day, respectively,
for males and 0, 0.15, 0.36, 0.76 and 11.48 ny/kg/ day,
respectively, for fenales. Chol i nesterase activities in brain,
erythrocytes (RBC) and plasma were determined on 10 rats/ sex



during weeks 4, 9 and 13. Oher paraneters examned for all rats
studi ed were signs of toxicity, body weights (weekly) and necropsy.

Rel ative to the control val ues, Acephate Technical had no effect on
body weights and no toxic signs were observed in this study.

Ti ssue abnornalities were not observed at necropsy and there was no
nmortality.

Brain ChE activity was significantly (p<0.01) inhibited in the

2 ppmgroup, during week 13 in the males (7% and during weeks 9
and 13 in the females (9% each). In the remaining groups, brain
ChE activity was significantly (p<0.01) inhibited at all tinmes as
follows: 5-10% 10-16% and 44-53%in the 5 ppm 10 ppm and 150 ppm
groups, respectively. The inhibitions were simlar in males and
femal es. Erythrocyte ChE activity was significantly inhibited (32-
48% p<0.01) only in the 150 ppmgroup, in nmales during weeks 4 and
9, and in fenmales during weeks 9 and 13. Plasma ChE activity was
significantly inhibted (43% p<0.01) only in the 150 ppm fenal es
and only during week 13.

Based on the inhibitions of ChE activities, the NOELs and LCELs
for male and female rats are as follows: Brain, < 2 ppm (ng/kg/
day: 0.12 o and 0.15 ¢) and 2 ppm (LDT), respectively; RBC, 10 ppm
(my/ kg/ day: 0.58 & and 0.76 %) and 150 ppm (ng/ kg/day: 8.90 < and
11.48 ¢), respectively; and Plasma, 10 ppm and 150 ppm
respectively. Based on the deliberations of the Hazard
I dentification Conmttee on COctober 30 and Decenber 11, 1997, the
NOEL for brain ChE inhibition is 2 ppm (see HED Docunent No.
012453).

This study is classified as ACCEPTABLE-nonguideline (a specia
chol i nesterase inhibition study).

In this 21-day dermal toxicity study [ MAI D 44541101], Acephate
Technical [97.8% a.i.] was admnistered to 10 Sprague-Daw ey
rats/sex/ dose via the skin [=10% of the body surface area] at dose
|l evels of 0, 12, 60, and 300 ng/kg/day for 21 days [6 hours per
day, 5 days per week for 3 consecutive weeks]. Dose selection was
based on the findings of a 5-day pilot study conducted with groups
of three rats/sex/dose dermally exposed to 5, 50, 150 or 300

nmg/ kg/ day. In this study, there were no effects on survival,
clinical signs or body weight and there was no indication of dermal
irritation at any dose. However, at the highest dose tested

femal es displayed a decrease in both plasma (83% of control) and
brain (86% of control) cholinesterase while brain cholinisterase in
t he hi gh-dose nal es was 90% of control

In the main 21-day study, all rats survived until study



termnation, and there were no clinical signs of toxicity. There
was no dermal response. No adverse effects were observed on body
wei ght, food consunption, hematol ogy, clinical chem stry, and organ
wei ghts, and gross and m croscopi c findi ngs were conparabl e anong
the groups for both sexes. At the high-dose level, both sexes
di spl ayed slight decreases in plasma and RBC chol i nesterase val ues
at study termnation, although statistical significance was not
attained. There was a decrease in brain cholinesterase activity in
the md- and high-dose groups of both sexes conpared to the
controls, and the decrease was significant (md-and high dose
femal es and hi gh dose nmal es) and dose-rel ated. The system ¢ NOAEL
is 12 ny/ kg/ day, based on a slight decrease in brain cholinesterase
activity at the systemc LOAEL of 60 ng/kg/day in fenales. The
dermal toxicity NOAEL is 300 ny/kg/day, the highest dose tested.

This 21-day dermal toxicity study is classified Acceptable, and it
satisfies the guideline requirenent for a repeated dose [21-day]
dermal toxicity study [882-2] in rats.

In this 4-week inhalation toxicity study (MRI D 40504818),
Acephate Technical (purity assuned to be 100% was adm nistered
(whol e body exposure) at O (house air only), 1.05, 10.8, and 93.6
ng/ m? (MMAD: 1.57-2.25, 2.65-3.60 and 1.98-3.22 um respectively;
GSD: 1.79-3.28, 1.77-2.21 and 1.80-2.78, respectively) to Fischer
344 [CDF(F-344)/CrIBR] rats (25/sex/group for controls, 15/sex/
group for | ow dose, 10/sex/group for m d-dose, and 20/ sex/group for
hi gh- dose). The main exposure period consisted of 21 six-hour
exposures over a 30-day period (10 ani nmal s/sex/group). Al aninals
were rinsed in tepid tap water after exposure, to reduce topical
exposure to Acephate. Five aninmals/sex fromcontrol and | ow dose
groups received 12 exposures over a 16-day period, at which tine
they were sacrificed for determ nation of plasma, erythrocyte, and
brain cholinesterase (ChE) activities. |In addition, 10 ani nmal s/ sex
from control and high-dose groups were retained for 4 additional
weeks after cessation of exposure (recovery group).

Rats were observed twice daily for nortality and noribundity.
Modi fied physical examnations (for toxic and pharmacol ogic
effects) were performed after renoval from exposure chanber
foll ow ng each exposure. Animals were weighed and detailed
physi cal exam nations were performed weekly. Food consunption was
determned twice weekly for the first two weeks and weekly
thereafter. Ophthal mc exam nations were preforned pre-test,
during week 4 for all min study animals, and during week 8 for
recovery animals. Plasma and erythrocyte ChE activities were
determ ned pre-test and at day 16 (control and | ow dose rats),

day 17 (all groups frommain study), at term nation of main study,
at test day 44 and at termnation of recovery phase. Brain ChE



activity was determ ned at day 16 (control and | ow dose groups),
at termnation of main study, and at termnation of recovery phase
(control and high-dose groups). Hemat ol ogi cal and clinical
chem stry paraneters were neasured at termnation of the main study
and at termnation of recovery phase (control and high dose
groups). Al aninmals received gross necropsy at study term nation.
All main study animals from control and high-dose groups were
exam ned histopathologically. |In addition, gross |esions, nasa
turbinates, trachea, lungs and eyes from | owdose and m d-dose
groups (main study), and recovery phase aninmals were exam ned
hi st opat hol ogi cal | y.

At  post-exposure observations, high-dose males and fenales
exhibited trenors and increased secretory responses (data not

provided). In addition, 2 high-dose fenales exhibited trenors, and
6 exhi bited pol ypnea during clinical observations (no other groups
denmonstrated these findings). On ophthal mc exam nation, 7/10

hi gh- dose fenal es exhibited mosis at week 4, and 2/10 females in
the recovery phase exhibited mosis at week 8. Al though no mal es
exhibited mosis at week 4, 2/10 had this response at week 8.

Body weights were significantly less for high-dose fenales than
control females at several tine points during the study; body
wei ghts for m d-dose fenmales were significantly decreased at week
4 only. Body weight gains were significantly decreased for high-
dose males and females during weeks O0-4. There were no
significant differences in food consunption anong groups. There
were scattered significant changes in hematol ogi cal and clinica
chem stry paraneters.

Brain ChE activity was significantly decreased in all treated
animals at all tine points, except for | owdose males at days 29-30
(range: 29-36% of controls for high-dose, 62-68% of controls for
m d- dose, and 62-93% for |owdose during treatnent; 83-84% of
controls for high dose after 4 week recovery period). Plasm and
erythrocyte ChE activities were significantly inhibited for md-
and hi gh-dose groups for males and females during the treatnent
phase (62-90% of controls for m d-dose plasma, 29-68% of controls
for high-dose plasnma; 80-85%of controls for md-dose erythrocyte,
27-33% of controls for high dose erythrocyte). Eryt hrocyte ChE
activity was inhibited in | owdose nales and fenmal es on day 16 only
(88-89% of control levels). During the recovery phase, plasma ChE
activity was significantly inhibited in high-dose nales only at day
44 (89% of control |evels); erythrocyte ChE activity was inhibited
in high-dose nmales and femal es (82-84% of control |evels) at day
44; neither plasma nor erythrocyte ChE activities renmained
inhibited at day 59 for either sex.

There were no treatnment-related gross pathological findings.
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Hi st opat hol ogi cal exam nati on denonstrated increased incidence of
"i nduced exudate in the |unmen, suppurative inflammtion

i ndividual cell necrosis, and regenerative epitheliumof the m ddle
and posterior sections of nasal turbinate (nasal passages)" of
hi gh-dose males and fenales. After 4-week recovery period,
hi st opat hol ogi cal findings included "reduced cellularity and
intraepithelial cysts of the mddle and posterior sections of nasal
turbinates”. No simlar |lesions were found in the m d-dose group.

Based on the results of this study (trenmors, mosis, decreased body
wei ght and weight gain, and histopathological findings), the
systemc LCEL is 93.6 ng/n? (0.0936 ngy/L) and the system c NOEL is
10.8 ng/nm? (0.0108 ny/L). The LCEL for the inhibition of plasm
cholinesterase (ChE) activity is 10.8 nmg/n? (0.0108 ng/L), with a
NCEL of 1.05 ng/n? (0.00105 ng/L). The LCEL for the inhibition of
erythrocyte and brain ChE activities was 1.05 ng/n? (0.00105 ngy/L),
with a NOEL | ess than 1.05 ny/nt.

This study is classified as ACCEPTABLE- gui del i ne when conbi ned with
range-finding (MR D 40504817) and satellite (MR D 40645903) studies
and satisfies guideline requirenents for a subchronic inhalation
study in rat (82-4).

In this 4-week inhalation toxicity study (MRID 40645903),
Acephate (purity >99% was adm ni stered (whol e body exposure) at O
(house air only), 0.187 and 0.507 ng/nf (MVAD: 2.84-3.59 and 2. 43-
3.14 um respectively; GSD: 1.60-1.80 and 1.61-1.83, respectively)
to Fischer 344 [CDF(F-344)/CrIBR] rats (10/sex/ group). The main
exposure period consisted of 21 six-hour exposures over a 30-day
period (10 ani mal s/sex/group). Al animals were rinsed in tepid
tap water after exposure, to reduce topical exposure to Acephate.
Five animals/sex from control and |ow dose groups received 12
exposures over a 16-day period, at which time they were sacrificed
for determnation of plasma, erythrocyte, and brain cholinesterase
(ChE) activities. In addition, 10 animals/sex from control and
high dose groups were retained for 4 additional weeks after
cessation of exposure (recovery group).

Rats were observed twice daily for nortality and noribundity.
Animals were weighed and detailed physical exam nations were

performed weekly. Food consunption was determ ned weekly.
Opht hal m ¢ exam nations were perforned pre-test and during study
week 4. Chol i nesterase activities in brain, plasma and

erythrocytes, and hematol ogi cal and clinical chem stry paraneters
were determ ned at study term nation (10 ani mal s/sex/group). Al
animal s received gross necropsy at termnation. |In addition, gross
| esi ons, nasal t ur bi nat es, and | ungs wer e exam ned
hi st opat hol ogi cal | y.



There was a slight, dose-related, increase in urine staining of the
fur in treated femal es when conpared to controls (maxi numinci dence
was 2 animals in each of groups 2 and 3 during week 4). In
addition, two females in Goup 3 denonstrated dyspnea during study
week 2. The toxicological significance of these findings is
gquesti onabl e. There were no treatnent-related changes in body
wei ght, food consunption, «clinical chemstry or henmatology
paraneters, plasm, erythrocyte or brain ChE activities, or
hi st opat hol ogy fi ndi ngs.

Based on the results of this study (lack of treatnent-rel ated
effects), the system c LCOEL is >0.507 ng/n¥ (0.0005 ng/L; HDT) and
the systemic NCEL is 0.507 ng/nt. The LOEL for the inhibition
cholinesterase activities in plasma, erythrocytes and brain is al so
>0. 507 ng/n?¥, with a NOEL of 0.507 ng/nt.

This study is classified as ACCEPTABLE- gui del i ne when conbined with
range-finding (MRID 40504817) and main (40504818) studies and
satisfies guideline requirements for a subchronic inhalation study
inrat (82-4).

c. Chronic Toxicity

In a chronic feeding study (MRIDs 00084017 [main study] and
00101623 [additional data]), Sprague-Dawl ey rats, 75/sex/group,
recei ved Techni cal RE-12420 (Acephate; purity: 92.5% in the diet
for 28 nonths at the follow ng nomnal doses: 0, 5, 50 and 700
ppm Using the FDA HEW conversion factor (1.0 ppmin food = 0.05
ng/ kg/ day for the older rat; Appraisal of the Safety of Chem cals
i n Foods, Drugs and Cosnetics, 1959), these doses were equival ent
to 0, 0.25, 2.5 and 35.0 ng/kg/day, respectively. No justification
was presented for the selection of doses. Paraneters exam ned for
all rats in the study included daily observations, body weights,
food consunption, food efficiency (during the first 8 weeks)
opht hal nol ogi cal exam nat i on, hemat ol ogy, clinical chem stry
(i ncludi ng cholinesterase [ChE] activities in plasm, erythrocytes
[ RBC] and brain), urinalysis, necropsy, histopathol ogy of sone 40
ograns/tissues (including brain, eyes, spinal cord and sciatic
nerve), organ wei ghts and organ/body wei ght ratios (for adrenals,
brain, heart, kidneys, liver, lungs, spleen, testes/ovaries and
thyroid gland - for all schedul ed sacrifices). Plasma and RBC ChE
activities were determ ned during weeks 6, 7, 19 and 28, and nont hs
12, 18, 22, 24 and 28, wusing randomy selected 4, 5 or 10
rats/sex/group. Brain ChE activity was determ ned during weeks 7
and 19, and nonths 12, 22 and 28.

The follow ng treatnent-rel ated findi ngs were observed in the high-
dose (700 ppm 35 ny/kg/day) nale rats: (1) Hyperactivity in sone



(8% of the males during the initial 5 nonths of the study; (2)
| ncreased incidence of aggressive behavior (31% vs 5% in the
controls), also during the initial 5 nonths of the study; (3)
Decreased body weight gain (6-18% p<0.01) during study weeks 8-
106, when conpared with the controls; and (4) Significantly
(p<0.01) decreased food efficiency during the entire testing
interval (weeks 1-8). Aggressive behavior was al so observed in 13%
of the lowdose (5 ppm 0.25 nyg/kg/day) and 13% of the m d-dose (50
ppm 2.5 ng/kg/day) nale rats.

Relative to the <control wvalues, plasna ChE activity was
significantly (p<0.01) inhibited at all sanpling tinmes in the high-
dose males (10-50% and females (50-72% . In the m d-dose group,
the inhibitions were 0-29%for the males and 0-38% for the femal es.
Plasma ChE activity was not inhibited in the | owdose males and
slightly inhibited (0-19% in the fenales. Erythrocyte ChE
activity was significantly (p<0.01) decreased at all sanpling tines
in the high-dose males (21-67% and females (21-61%. |In the md-
dose groups, ChE inhibitions in RBC were 0-31% and 0-42% for mal es
and femal es, respectively. 1In the | owdose group, RBC CHE activity
was decreased 0-13% (nales) and 0-29% (females). Relative to the
control values, the inhibitions of brain ChE activity in the | ow
dose, m d-dose and hi gh-dose males were 0-13% 34-43% and 69-77%
respectively. The corresponding values for the female rats were 1-
13% 33-45% and 66-83% respectively. Mst of these inhibitions
were statistically significant (p<0.01).

Based on the neurotoxic signs, decreased body wei ght gain and food
efficiency, and the inhibition of cholinesterase activities in
pl asma, erythrocytes and brain, the system c LOEL and NCEL for the
mal e rats are 700 ppm (35 ng/ kg/ day) and 50 ppm (2.5 ng/ kg/ day),
respectively. The systemc NOEL for the female rats is > 700 ppm
The LCEL and NCEL for the inhibition of plasma, RBC and brain ChE
activities in males and females are 50 ppm (2.5 ng/ kg/ day) and 5
ppm (0. 25 ny/ kg/ day; borderline value), respectively.

This study is ACCEPTABLE-guideline and satisfies the guideline
requirenents for the chronic feeding study (83-1a) in the rat.

In a chronic feeding study (MRI D 41812001), beagl e dogs (4. 0-
4.5 nonths old), 5/sex/group, received Acephate Technical (purity:
99.9% in the diet for one year at the following (nom nal) doses:
0, 10, 120 and 800 ppm (anal ytical values: 0, 0.27, 3.11 and 20. 16
nmg/ kg/ day, respectively). Doses used in this study were based on
the results of a 4-week prelimnary study (No. HWA 2107-164) in
whi ch 8, 20, 250 500 ppm doses of Acephate Technical were tested.
Paranmeters examned for all dogs in the current study included
daily observations, physical and ophthal nol ogi cal exam nations,
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body wei ght gains, food consunption and utilization, hematol ogy,
clinical chemstry (i ncluding cholinesterase [ChE] levels in
pl asma, erythrocytes [RBC] and brain), wurinalysis, necropsy,
hi st opat hol ogy of sone 40 organs/tissues (including brain, eyes,
spinal cord and sciatic nerve), and absolute and relative
(organ/term nal body wei ght and organ/brain weight ratios) weights
for 12 organs. Plasna and RBC ChE | evel s were determ ned for al
dogs during the study weeks -3, -2, -1, 4, 13, 26 and 52, whereas
brain ChE levels were assayed only at study termnation.
Substrates used for ChE determ nations were acetylthiocholine (RBC
and brain) and butyrylthiocholine (plasm).

The primary treatnent-rel ated effect observed in this study was the
inhibition of ChE levels in brain and RBC. Relative to the control
val ues, brain ChE levels (uMl/g) were significantly (p<0.05)
inhibited in all male groups (17, 53 and 66% respectively) and in
the md-dose and high-dose fenmale groups (49 and 66%
respectively). Eryt hrocyte ChE levels (uMol / L) wer e
significantly (p<0.05) inhibited in the m d-dose (42-55% and hi gh-
dose (76-87% groups of both sexes. Plasma ChE levels (uMl/nm)
were inhibited in the md-dose (13-18% and hi gh-dose (6-10% nale
groups and in all female groups (6-30%, but the inhibitions were
dose-unrelated and statistically insignificant. Despite severe
brain ChE inhibition in the m d-dose and hi gh-dose groups of both
sexes, synptons usually associated with ChE inhibition (trenors,
at axi a) were not observed.

QGher treatnment-related statistically significant (p<0.05) effects
were: (1) Decrease in RBC count (13-26%, henogl obin concentration
(14-21% and hematocrit (6-9%, all in the high-dose males); (2)
Increase in activated partial thronboplastin tine (34-96%, in the
hi gh-dose males; (3) Increase in the absolute weight of liver, in
the hi gh-dose nales (29% and females (17%; and (4) Perivascul ar
infiltration and pignent in the livers (reticul oendothelial cells)
of one m d-dose nal e and nost hi gh-dose nal es and fenal es.

Based on decreases in henatol ogical paraneters (RBC, henogl obin and
hematocrit), increase in thronboplastin tinme, increase in absolute
liver weight and histol ogical changes in the liver (perivascular
infiltration and pignment in reticul oendothelial cells), the LOEL
and NOCEL for systemic effects are 20.16 ng/ kg/day (800 ppm HDT)
and 3. 11 ng/ kg/day (120 ppn), respectively (both sexes). The LCELs
for cholinesterase (ChE) inhibition are as follows: Brain: 0.27
ng/ kg/ day (10 ppm), LDT, (males) and 3.11 ng/ kg/day (femal es); RBC.
3.11 ng/kg/day (both sexes); and Plasma: >20.16 ng/kg/day (both
sexes). The NCELs for ChE inhibition are as follows: Brain: <0.27
nmg/ kg/ day (mal es) and 0.27 ng/kg/day (fenmales); RBC 0.27 ny/kg/day
(both sexes); and Plasma: 20.16 ng/ kg/ day (both sexes).
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This study is ACCEPTABLE-guideline and satisfies the guideline
requi renents for the chronic feeding study in the dog (83-1b).

d. Carcinogenicity

In a carcinogenicity study (MRID 00084017 [main
study and 00101623 [additional data]), Sprague-Dawl ey rats,
75/ sex/ group, received Techni cal RE-12420 (Acephate; purity: 92.5%
inthe diet for 28 nonths at the foll owing nomnal doses: 0, 5, 50
and 700 ppm Using the FDA/ HEW conversion factor (1.0 ppmin food
= 0.05 ny/kg/day for the older rat; Appraisal of the Safety of
Chem cals in Foods, Drugs and Cosnetics, 1959), these doses were
equivalent to 0, 0.25, 2.5 and 35.0 ngy/kg/day, respectively. No
justification was presented for the selection of doses. Paraneters
exam ned were those routinely examned in this type of a study (see
Chronic Toxicity, M D 00084017, for details). There was a higher
i ncidence of adrenal nedullary tunors (pheochronocytomas) in the
treated male rats than in the control nmales. However, the reported
incidence in the 5 50 and 700 ppm male groups (9.7, 15.5 and
12.2% respectively) was dose-unrelated and within the historical
control range. The historical incidence of nedullary tunors in the
Sprague-Daw ey nmale rats, in the testing facility, was 0.7-20.3%
and the concurrent incidence was 2. 7% Al of the tunors but two
(one in the md-dose and one in the high-dose group) in the current
study were beni gn.

Based on these findings (the incidence of adrenal nmedullary tunors
was dose-unrelated and within the historical incidence), it was
conclued (by the Health Effects Division pathologist and the
i ndependent pathol ogi st who re-evaluated all male adrenal gland
hi st opat hol ogi cal sections) that Technical RE- 12420 (Acephate) was
not carcinogenic in this study.

This study is ACCEPTABLE-guideline and satisfies the guideline
requi renents for the carcinogenicity study in the rat (83-2a).

In a carcinogenicity study (MR Ds: 00105197 [rmnain study]; and
00077209, 00105198 and 00129156 [additional data]), Charles River
CDL mce, 75/sex/group, were fed diets <containing Othene
Techni cal (RE-12420; Acephate; purity: 92.6% at nom nal doses of
0, 50, 250 and 1000 ppm The anal ytical doses were 0, 7, 36 and
146 ny/ kg/ day, respectively, for males and 0, 8, 42 and 167 ny/kg
/day, respectively, for females. No explanation was given for the
sel ection of dose levels. Ten mce/sex/group were sacrificed after
12 nonths of feeding the test material and the remaining mce,
after 24 nonths. Paraneters examned for all mce in the study
i ncluded daily observations, body weight gains, food consunption,
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hemat ol ogy (for 10 m ce/sex/group at study term nation), necropsy,
hi st opat hol ogy of sone 40 organs/tissues (including brain, eyes,
spinal cord and sciatic nerve) at study term nation, and absol ute
and relative (% of body weight) weights of brain with stem heart,
liver, gonads and kidneys (at study termnation). Tissues frommce
whi ch died during the study or were sacrificed noribund were al so
exam ned m croscopically.

Femal e mce, fed 1000 ppm (167 ng/ kg/ day) of O'thene Technical, had
hi gher incidence of hapatocel |l ul ar carci nomas (HC) and hyperpl astic
nodul es (HN) than did the concurrent controls. The incidence of HC
in the control, 50, 250 and 1000 ppm femal e groups was 1.3, 1.3, O
and 15.8% respectively. The corresponding values for the male
groups were 5.3, 2.7, 4.0 and 4.0% respectively. Al of these HC
were observed at the termnal sacrifice. The incidence of HN in
the control, 50, 250 and 1000 ppm groups was 2.7, 1.3, 0 and 19.7%
respectively. The corresponding values for the male groups were
13.3, 9.3, 5.3 and 17.3% respectively. Mst of the nodules (14.5
and 12.0% in the 1000 ppm fenal es and nal es, respectively) were
observed at the termnal sacrifice. The incidence of HC in the
historical controls (22 studies; 1630 CD1 mce) ranged fromO to
6%

Qher treatnent-related findings were: (D) Li ver | esi ons
(hypertrophy of hepatocytes, karyonegaly and intracellular
inclusion bodies) in the md-dose (250 ppn) and hi gh-dose (1000
ppm males and females; (2) Lung |esions (dark pignmented al veol ar
macr ophages, eosinophilic foreign bodies and al veol ar hyal i nosi s)
and lesions in nasal cavity (acute rhinitis) in the md-dose and
hi gh-dose males and females; (3) Significantly (p<0.01) decreased
body wei ght gains in the md-dose nales (8-11% and fenal es (6-14%
during the study weeks 52-104, and in the high-dose males (15-30%
and femal es (14-29% during the study weeks 13-104, when conpared
with the controls; and (4) Significant (p<0.01) changes in organ
wei ghts at the high-dose level in the males (smaller livers and
ki dneys) and the fenales (larger livers and snaller kidneys, brains
and ovaries), when conpared with the controls.

Based on decreased body weight gains, decreased (in males) or
increased (in females) weights of livers, decreased weights of
ki dneys, and non-neoplastic lesions in liver and lungs, the
systemc LCEL is 250 ppm (ng/kg/day: 36 & and 42 ?) and the
system c NOEL is 50 ppm (ng/kg/day: 7 o and 8 ?). Based on the
i ncreased incidence of hepatocellular carcinomas in the 1000 ppm
(167 ng/kg/ day; HDT) females, Othene Technical (Acephate) was
carcinogenic to female mce in this study.

This study is ACCEPTABLE-guideline and satisfies the guideline
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requi renents for the carcinogenicity study in the nouse (83-2b).

The carci nogenic potential of Acephate was eval uated by the
Health Effects Division Reference Dose (RfD)/Peer Review Commttee
in January, 1985 and by the Science Advisory Panel (SAP) in
February, 1986. Following the EPA Proposed Carcinogenicity
Assessnent Quidelines (FR 11/23/84), the Commttee placed Acephate
in Category C (possible human carcinogen). This classification
was based on the increased incidence of hepatocellul ar carcinonas,
observed only at the termnal sacrifice and only in the high-dose
(1000 ppm 167 ng/kg /day) female mce. Al t hough the nouse
bi oassay (MRI D 00105197) was considered a limted evidence of
carcinogenicity, Category C was used because Acephate was
noderately mutagenic in the in vitro assays (it was not nutagenic
in the in vivo assays). In February, 1986, SAP concluded that
Acephate could be in Cor D Category for carcinogenicity and that
the 1000 ppm (167 ng/ kg/ day) dose, at which tunors (hepatocellular
carci nomas) were observed, appeared to exceed the MID (Maximally
Tol orated Dose) with respect to body weights. In QOctober, 1997,
the Hazard 1.D./ SARC (Science Assessnent Review Committee)
accepted the existing assessnent of the carcinogenic potential for
Acephate. The Cancer Potency Estimate (Q,) is no |onger required.
The @; = 6.9x103 first established in Decenber, 1984, was changed
to @, = 9.1x10°2 in January, 1985 and was "abolished" by OPP Policy
Goup in Cctober, 1985 (The Goup reconmrended to renmove @; fromthe
Regi stration Standard for Acephate, published in 1987).

e. Devel opnental Toxicity

In a devel opnental (teratology) study (MRI D 41081602),
virgin female rats (Crl:CD®R(SD)BR strain) received, by gavage

Acephate Technical (Purity: 99.7% a.i.; Lot No.: SX-1725) in
dei oni zed water from gestation days (g.d.) 6 through 15 and were
sacrificed on g.d. 20. The doses used were 0, 5, 20 or 75
nmg/ kg/ day.

The follow ng findings were observed in the high-dose and m d-dose
groups: (1) Decreased body weights and body weight gains (% of
control for body weight gain): 47-84 during g.d. 6-16; 80-90
[uncorrected for gravid uterine weight] and 37-71 [corrected for
gravid uterine weight] during g.d. 6-20; and 86-92 [uncorrected
for gravid uterine weight] and 71-84 [corrected for gravid uterine
wei ght] during g.d. 0-20; and (2) Decreased food consunption and
food efficiency (%of control for food consunption): 73-92 during
dosing; 81-93 during g.d. 6-20; and 87-96 during g.d. O0-20.
Decreases in body weights, body wei ght gains and food consunption
were statistically significant (p<0.01); decreases in food
efficiency were not analyzed statistically. There was also a
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statistically significant (<0.01) increase in the nunber of rats
with trenors and decreased notor activity in the high-dose group.

Devel opnental toxicity was noted in the high-dose group as slight
decreases in the nean nunber of ossified caudal vertebrae,
sternal centers, netacarpals, and the forelinb and hindlinb
phal anges (with the hindlinb phalanges significantly reduced
[ p<0. 05).

Based on reduced body wei ghts, body wei ght gains, food consunption
and food efficiency, the maternal toxicity LCEL is 20 ngy/ kg/ day and
the NCEL is 5 ng/kg/day. Based on decreases in nean nunbers of
ossification centers per litter, the devel opnental toxicity LCEL is
75 mg/ kg/ day and the NOEL is 20 ng /kg/ day.

This study is classified as ACCEPTABLE-gui deline and satisfies the
gui deline requirenents for a devel opnental (teratology) study in
the rat (83-3a).

In this devel opnental toxicity study (83-3b; MRIDs: 00069684
[ mai n study] and 00069683 [pilot study]), artificially insem nated
and then chorionic gonadotropin-injected (to induce ovul ation)
Dutch Belted rabbits, 16/ group, received by gavage 0, 1, 3 and 10
mg/ kg/ day of Technical RE-12420 (Acephate; purity: 92.8% from
gestation day (g.d.) 6 through 27. The test material was
adm ni stered as an aqueous solution at a constant volune of 1 nlL/kg
of body weight. Doses selected for this study were based on the
results of the pilot study in which doses of 3, 10, 30 and 100
ng/ kg/ day of Techni cal RE-12420 (purity: 92.8% were tested; (40%
deat hs and 10% wei ght | oss were observed on g.d. 24 in the 30 ng/kg

group). In the current study, the rabbits were observed daily and
wei ghed every 6 days, and also on day 28 before they were
sacrificed. The following paranmeters were exam ned at study

termnation: (1) Goss necropsy on the dans; (2) Determ nation of
the uterine weights, nunber of inplantations, postinplantation
| osses, resorptions, corpora lutea/dam |living and dead fetuses,
and sex and body weights of fetuses; and (3) Exam nation of fetuses
for mal formations, variations and skel etal defects.

Two rabbits in the 10 ng/ kg group aborted and were sacrificed and
di scarded wi thout exam nation, one on gd 25 and another on gd 27.
A slight increase in nasal discharge, possibly treatnent-related,
was observed in the 3 and 10 ng/ kg groups, when conpared with the
controls. Wth the exception of these two findings, Technical RE-
12420 had no effect on the maternal and devel opnent al
(teratogenic, fetotoxic) paraneters exam ned.

Based on 2/16 (12.5% abortions in the high-dose group and none in
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the controls, the LCEL and NOEL for naternal toxicity are 10
mg/ kg/ day (HDT) and 3 ny/kg/day, respectively. The NCEL for
devel opnmental toxicity is > 10 ng/ kg/ day.

This study is ACCEPTABLE - guideline and satisfies the guideline
requi rement for the devel opnental (teratology) toxicity study in
the rabbit (83-3b).

f. Reproduction

In this 3-generation reproduction study (83-4; MR Ds:
40323401 [main study] and 40605701 [corrections]), Charles River
rats, 30 males and 30 femal es/group, were fed diets containing
Acephate Technical (purity: 98.7% for 75 days before they were
bred to produce F,,, F,, F,, and F,, litters. Because of | ow
fertility in all groups, including the controls, for the F, and F,,
litters, a third generation (F;) was produced fromthe F, litters.
Al rats were continuously exposed to the test material or the
control diets either directly in their feed or through the
nothers' mlk during |actation. The nomnal doses used were 0, 25,
50 and 500 ppm and were based on the results of an earlier (1983)
rat reproduction study (MR D 00129508) in which a reproductive NOEL
was not determ ned. Using the FDA/ HEW conversion factor (1 ppmin
food = 0.05 ng/kg/day, for the older rat; Appraisal of the Safety
of Chem cals in Foods, Drugs and Cosnetics, 1959), these doses were
equivalent to 0, 1.25, 2.5 and 25 ng/kg/day, respectively.
Paraneters examned were those routinely examned 1in a
mul tigeneration rat reproduction study.

Treatnent-rel ated effects were observed only in the 500 ppm group
and included: (1) Decreased body wei ghts and/or weight gains for
adult males (in each generation) and females (in sone generations)
and for pups in the F,, and F;, generations; (2) Increases in food
consunption for males and fermal es during the premating period and
decreases in food consunption for females during the gestation and
| actation periods; (3) dinical signs in males (increased incidence
of alopecia in the first generation and increased incidence of soft
or liquid stools in the second and third generations); (4)
Decreases in mting performance for the F,, generation; (5)
Decreases in nmean litter size (25-30% p<0.01) for the Fy, F,, Fyu
and F;, generations; and (6) Significant (p<0.0l1) decreases in pup
survival to day 4 for the F, (3.2% and the F,, (6.3% generations.

Based on decreased body weights and/or weight gains for adult
mal es (each generation), and for adult females and pups (sone
generations), decreased food consunption during gestation and
| actation periods, and decreases in litter size (sone
generations), the parental LOEL and NOEL are 500 ppm (25 nyg/kg/
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day) and 50 ppm (2.5 ng/ kg/day), respectively. Based on decreases
inviability index (two generations) and in mating performance (one
generation), the reproductive LOEL and NCEL are al so 500 ppm (25
nmg/ kg/ day) and 50 ppm (2.5 ng/ kg/ day), respectively.

This study is ACCEPTABLE-guideline and satisfies the guideline
requi renent for a reproduction study in the rat (83-4).
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g. Miutagenicity

Fourt een ACCEPTABLE-gui deline studies (8 in the category of
gene nutations, 2 structural chronosone aberrations and 4
concerned with other genotoxic effects) are summari zed bel ow.
These studies satisfy the guideline requirenent for a nutagenicity
study (84-2) in the three categories |isted above.

Gene Mut ati ons

(1) Salnonella typhinmurium reverse gene nutation assay (MID
00119080): | ndependent tests with both the Technical (purity:
92.9% and Anal ytical (purity: 99.3% grade Acephate were positive
in S typhimuriumstrain TAL100O in both the presence and absence of
S9 activation at high |levels (10000-50000 ug/plate). There was no
nmut ageni ¢ response in TA1537 or TA98 up to the highest dose tested
(HDT) of the technical product (10000 ug/plate +/-59).

(2) Salnonella typhimurium Escherichia coli reverse gene nutation
assay (MRI D 00028625): |Independent tests with Acephate Techni cal
(purity: 93.59% were positive with S. typhinmurium strain TA100 in
both the presence and absence of S9 activation at high levels
(5000- 10000 ug/plate). A positive response was al so seen in E._
coli WP2 at 5000 and 10000 ug/plate +/-S9. There was no nutagenic
response in TA1535, TA1537, TA1538 or TA98 up to the HDT with these
strains (5000 ug/plate +/-S9).

(3) Salnpnella typhinmurium reverse gene nutation assay (MID
00132948): Six sanples of Technical Acephate wth varying purity
(92.6 to >99% were positive in this partial Ames test using only
S. typhimurium strain TA100 in the absence of S9 activation at
50000 ug/ pl ate. The >99% pure test substance was cytotoxic at
concentrations >500 ug/plate and positive at 500 ug/plate. There
was no trend of decreased genotoxicity with increased purity.

(4) Salnonella typhinmurium reverse gene nutation assay (MRID
00132947): Seven of eight sanples of Technical Acephate with
varying purity (85-99.6% were positive in this partial Anes test
in S. typhimuriumstrain TA100 in the absence of S9 activation at
50000 ug/plate. The eighth sanple (purity: 100% was negative in
strain TA100 and all sanples were negative in strains TA1537 and
TA98 up to the HDT (50000 ug/plate). SS9 activation was not used in
this study.

(5) Saccharonyces cerevisiae reverse nutation assay (MID
00132949): I ndependent tests were positive for the induction of
gene nutations in S._ cerevisiae D7. Dose-related increases in the
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mut ation frequency (MF) were seem at test levels of 2-5% in the
presence of S9 activation. The test material used in this study
was Techni cal Acephate (purity: 93.5).

(6) Mouse | ynphoma L5178Y TK+/- forward gene nmutation assay (MR D
00132950): The test was positive wth Technical Acephate (purity:
93.5% . GCenerally dose-related increases in the MF were seen at
>2000 ug/nL - S9 or >3000 ug/nmL + S9. Cytotoxicity occurred at the
HDT (5000 ug/nL +/- S9).

(7) Mouse | ynphoma L5178Y TK+/- forward gene mutation assay (MR D
00137738): The test was positive wth Technical Acephate (purity:
93.5%; dose-related increases in the MF were calculated at all
assayed concentrations (2429-5000 ug/nL +/- S9).

(8) Ln vivo nouse somatic cell mutation assay (MR D 40209101): The
test was negative for the induction of somatic cell mutations in
the of fspring of pregnant C57B1/B6 fenmal e mce admnistered dietary
concentrations of 200, 600 or 800 ppm of Technical Acephate
(purity: 98% during gestation days 8.5-12.5. Mortality occurred
in 23% of the high-dose dans; other signs of maternal toxicity
(trenors, hunched back and | abored breathing) were seen in the 600
ppm and 800 ppm dans. Decreases in the percentage of pregnant
femal es (36-37% and percentage of pups surviving to day 28 (25-
2699 were al so observed at 600 and 800 ppm

Chr onosone Aberrations
Somatic Cells

(9) Ln _vivo mcronucleus assay (MR D 00132953): The test was
negative in Swiss nale mce receiving oral gavage doses of 75, 150
or 300 ng/ kg of Technical Acephate (purity: 93.5% once daily for
two days. No deaths were observed and clinical signs, if any, were
not reported. The highest dose used in this study was based on a
publ i shed oral LD,, value for Acephate in mce (361 ng /Kkg).

Germnal Cells

(10) Mouse dom nant |ethal assay (MRI D 00119081): The test was
negative in male CD1 mce receiving dietary concentrations of
Techni cal Acephate (purity: 98.4% of 50, 500 or 1000 ppm for 5
days (equivalent to 5.8, 60 or 71 ng/kg/day). Toxicity was
mani f ested as decreased body weight (18% | ower than control) and
decreased food consunption (52% of control) in the high-dose group.
A 22% reduction in the pregnancy index was al so seen at the HDT,
but it was statistically insignificant.
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O her Genotoxic Effects

(11) DNA damage/repair in Salnonella typhimurium assay (MRID
00132955): The test was negative in DNA repair deficient strains
up to the HDT (5000 ug/plate; spot test). S9 activation was not
used in this study. The test material was Technical Acephate
(purity: 93.59%.

(12) Saccharonyces cerevisiae reconbination and gene conversion
assay (MRID 00132949): |Independent tests were positive in S.
cerevisiae D7 at both endpoints. Dose-related increases in mtotic
reconbination and gene conversion were seen at Acephate
concentrations of 1-5%in the presence of S9 activation. Dose-
rel ated increases in reconbination and gene conversion were al so
seen at nonactivated |levels of 3-5% The test material was
Techni cal Acephate (purity: 93.5%

(13) In vitro sister chromatid exchange (SCE) in Chinese hanster
ovary (CHO cell assay (MRI D 00132954): The test was positive with
significant increase in the frequency of SCEs at the highest |evels
of Technical Acephate (purity not reported) tested (2000 ug/nL -
S9; 5000 ug/nmL + S9).

(14) Unscheduled DNA synthesis (UDS) in cultured W-38 human
fi broblasts assay (MRI D 00028625): The test was positive at high
concentrations of Technical Acephate (>1000 ug/m) but only in the
absence of S9 activation. The purity of the test material was
93. 5%

Overall, the results fromthe in vitro studies indicated that
Techni cal Acephate was mutagenic in bacteria, yeast and cul tured
mamral i an cel | s. Acephate aslo caused reconbination and gene
conversion in yeast, SCE in a cultured manmalian cell |ine and UDS
in human fibroblasts. |In general, genotoxicity was limted to high
concentrations and exogenous netabolic activation (S9 m crosonal
fraction) was not required to uncover the positive responses.
Attenpts to characterize the nutagenic conponent(s) of Acephate by
i nvestigating a series of Acephate sanples of varying purities in
the Ames test failed; nutagenicity in these studies did not
decrease with increasing purity levels of the test material.
Nevertheless, the data from the in vivo assays with Acephate
clearly showed that the genotoxic activity of Acephate was not
expressed in whole aninmals. Confidence in the negative findings,
particularly for the nouse somatic cell and the dom nant |etha
assays, are high because of the response induced in the target
organ. The Science Assessnent Review Commttee (SARC) concl uded,
therefore, that the negative findings from the in vivo studies
| essen the concern for a potential mutagenic hazard.
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h. Metabolism

In this netabolism study (MRI D 00014994), nmale and fenmal e
Sprague-Dawl ey rats were intubated daily wth nonradioactive
Orthene (Acephate; analytical grade; 25 ng/kg) for 7 consecutive
days. On day 8, the aninmals were dosed with radi oactive Acephate
(S nethyl -G Othene; purity: >99.5% 25 ng/kg) and were sacrificed
3 days later.

Acephate was rapidly and conpletely absorbed fromthe stomach and
was rapidly excreted in urine. About 87% and 95% of the
adm ni stered radioactivity (*C was excreted, respectively, during
the first 6 and 12 hours after dosing. Mst of the remaining *C
was found in the exhaled air (probably CO,; 1-4.5%, feces (1% and

tissues (0.4%. The *C found in urine was unchanged Acephate
(O S-dinethyl acetyl phosphoram dot hioate; 73-77%, DWT (O S
di met hyl phosphor ot hi oat e; 3-6% and S- Met hyl

acet yl phosphor am dot hi oate; 3-49%. Met ham dophos (O S-di net hyl
phosphor am dot hi oate; ORTHO 9006) was not detected in urine, and
t he aut hor concl uded that Metham dophos was only a plant and soil
netabolite of Acephate. O the 0.4% “C recovered in tissues, nobst
(0.13-0.269%9 was in the liver and least (0.001-0.004% in the
brain. Mle and fermale rats had the sanme excretion pattern.

This study is ACCEPTABLE-nongui deli ne. It provides the
information on the netabolismof Acephate by the rat, but does not
satisfy (even partially) the guideline requirenment for the
met abol i sm studi es (85-1).

The purpose of this netabolismstudy (MR D 00014219) was to
i nvestigate whether Metham dophos (ORTHO 9006) was fornmed from
Othene (Acephate) in rats. Six-week old nmale and fenal e Sprague
-Dawl ey rats were dosed (gavage) wth nonradioactive Acephate
(purity: 99.94% at 100 ng/kg for 4 days. Two rats were sacrificed
3 hours after each dose (except the third) and the whol e carcasses
were quickly frozen and then analyzed (by G.C) for Acephate and

Met ham dophos. In addition, 3 male and 3 fermale rats were
sacrificed 3 hours after the fourth dose for Acephate and
Met ham dophos anal yses in tissues. Excreta were collected for

anal yses (by G.C) during the 24 hours followng the third dose.
The rats were sacrificed at 3 hours after being dosed because it
was estimated that Metham dophos would be at or near maxi num
concentration at that tine.

Acephate was rapidly absorbed and rapidly elimnated by the rats.
The carcasses contained only 12-48% and the gastrointestinal tracts
3-14% of the final dose at 3 hours after dosing. The excreta
(chiefly urine) contained 54-56% of the final dose at 6 hours after
dosi ng. There was no tendency for Acephate to concentrate in
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bl ood, liver, nuscle, fat, heart and brain.

Rats converted a portion of Acephate to Metham dophos. Evidence
was presented that the conversion took place in the small intestine
and, to a lesser extent, in the stomach, and was apparently
effected by the m croorgani sns. Mt ham dophos was then absorbed
from the stomach and intestines, and distributed throughout the
body. At 3 hours after the | ast dose, the carcass contained 0. 6-
1.6% and the excreta (chiefly urine) 1.1-1.5% of the final dose of
Acephat e as Met ham dophos. There was no tendency for Metham dophos
to accumulate in Dblood, liver, nmuscl e, fat and  heart.
Concentrations of Metham dophos in these tissues varied fromO0.2 to
1.1 ppm Highest concentrations of Metham dophos were found in
ki ndeys (4.1-11.5 ppn), testes (2.4-3.9 ppm and brain (2.1-2.5

ppm .

This study is ACCEPTABLE- nongui deline. It provides information on
t he netabolism of Acephate by the rat, but does not satisfy (even
partially) the guideline requirenent for the netabolism studies
(85-1). New netabolism studies, as detailed in the Decenber 24,
1989 guidelines, are therefore required.

i. Neurotoxicity
1. Acute del ayed neurotoxicity in hens

In this acute delayed neurotoxicity study (81-7;
MRl D 00154884), 53-week old white | eghorn hens were intubated with
single doses of the following test substances: water (negative
control), Acephate Technical, 785 ng/kg and TOPC (tri-o-tolyl
phosphate; positive control), 600 ng/kg. Acephate (purity: 99%
was admnistered in water and TOPC (purity:95% in corn oil. After
the initial dosing, the hens were observed for 21 days and then the
negati ve control group and the Acephate-treated group were redosed
with water and Acephate (785 ng/kg), respectively. Both groups
were sacrificed 21 days later (on study day 43), whereas the TOPC
treated group was sacrificed after study day 21. Al |l Acephat e-
treated hens received also an intranuscular injection of atropine
sulfate at dosing and at 4, 8, 12 and 21 hours after dosing. The
dose of 785 ng/ kg (LD,,) was selected by the sponsor and was based
on the results of two acute oral LD, studies conducted in February
and March, 1985 and included in the main report).

Toxic signs observed in the Acephate-treated group were: (1)
Mortality (9/16 or 56% hens died, due to cholinergic effects,
during days 3-7 after dosing); (2) Wight |osses after initial
dosing and redosing; (3) D arrhea, |ethargy, weakness in |ower
i mbs, loss of coordination, wing droop and reduced reaction to
sound and novement - each sign occurring at about 3 hours after

22



dosing and redosing, and persisting through day 10); (4) Ataxia
(during the first 7 days after each dosing and decreasing in
severity thereafter); and (5) Swelling (mnimal) of axis cylinder
of the sciatic nerve in one hen only.

In the TOPC-treated group, toxic signs (loss of coordination,
weakness in lower |inbs, ataxia and staggering gait) were observed
during days 14-21 after dosing and increased in severity with tine
after exposure. Lesions (mnimal to noderate) were observed nostly
in the sciatic nerve and in all hens. These | esions included
| ymphocytic foci, swollen and fragnmented axons, nerve fiber and
myel i n degeneration, and Schwann cel |l hyperpl asi a.

Based on the cholinergic and neurotoxic effects occurring shortly
after dosing and disappearing within sone 10 days and on the
absence of lesions in the sciatic nerve (except for a slight
swelling in one hen), Acephate Technical was negative for acute
del ayed neurotoxicity at 785 ng/kg (only dose tested). Based on
the cholinergic and neurotoxic effects observed 14-21 days after
dosing and increasing in severity with tine, and on the prom nent
lesions in the sciatic nerve, in all hens, Tri-o-tolyl phosphate
(TOPC, 600 ng/kg; positive control), caused acute delayed
neurotoxicity.

This study is ACCEPTABLE-guideline and satisfies the guideline
requirement for an acute del ayed neurotoxicity study in the hen
(81-7).

2. Acute range-finding neurotoxicity in rats

In this acute range-finding neurotoxicity study
(MRID No.44203301), young adult, non-fasted Sprague-Dawl ey rats
(Crl: CD®BR strain) received single gavage doses of ORTHENE® Tech.
(acephate; purity: 99.4% |ot nunber: SX1725) as follows: PART A
O (deionized water; vehicle), 25, 50, 75, 150, 300, 450, 600 or
900 ny/ kg (2 and 22/ dose, for doses 0-450 ng/ kg and 1o and 1%/ dose
for the remai ni ng doses; dosing date: 3/25-26/93); PART B: 0, 10
or 500 ng/kg (1c and 1%/ group; dosing date: 4/5/93); and PART C.
0O, 5 or 500 ng/kg (55 and 5%/ group; dosing date; 4/23/93). The
rats were observed for 7 days and were sacrificed on day 8.
Paraneters exam ned included daily observations for toxic signs,
daily detailed clinical exam nation, body tenperatures and wei ghts,
and necropsy (performed only on aninmals found dead or Kkilled
nmor i bund) .

Both animals in the 900 ng/ kg group, one (fermale) in the 600 ny/kg
group and one (male) in the 500 ng/ kg group died within 1-3 days
after dosing. Toxic signs observed in the nonsurvivers wthin 15
mn. to 6 hours after dosing were: (1) Gait alterations (rocking,
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lurching or swaying, prostration and/or high carriage), trenors
(whol e body and/or forelinb/hindlinb), salivation, lacri- mation,
constricted pupils and inpaired air righting reflex; (2) Reduced
forelinb/hindlinb grasp, hypoactivity, hypotherma, swel- |ing of
the face and exophthal mnus; (3) Labored respiration and

head twtch; (4) Staining (clear, yellow and/or tan) on the fore-
i mbs, urogenital area and around the nouth; and (5) Red ocul ar

di scharge, red material around the eyes and nose, and decreased
urination and defecation. Mst of these toxic signs persisted for
8 hours, some (like gait alterations) for 24 hours and | abored
breat hing, until death. Macr oscopi ¢ exam nation of the females
reveal ed dark red contents in the ileum and a reddened cortico-
medul l ary junction in each kidney (one fermale). The 900 ng/ kg nal e
had a di stended and gas-filled duodenum and jej unum a henorrhagic
thymus gl and, and a reddened and enl arged nedi asti nal | ynph node.
No gross lesions were observed in the 500 ng/kg nale whi ch
apparently died from bl ood | oss caused by a pulled out claw

Toxi c signs observed in the surviving male and female rats were
simlar to those observed in the nonsurvivers. These signs
occurred at dose |levels of 25-900 (HDT) ng/kg. No toxic signs were
noted at the two other | evels of ORTHENE® Tech. tested, 5 and 10
nmg/ kg. The mninum effect dose levels (LOELs) and the estimted
times of peak effect for each predom nant sign are summarized
bel ow.

Toxic Signs Observed in Rats Sacrificed on Day 8 After
Si ngl e Dosi ng

Toxic Sign Mn. Effect Dose (1mo/kg) Peak Effect (mn.)
Mal es Fenal es Mal es Fenal es

Gait alterations 25 25 90- 120 90- 120
Trenors 75 50 90 90
Constricted pupils 25 25 3 hrs. 4 hrs.
Lacrimation 50 25 90 90- 150
Exopht hal nus 50 25 90- 150 90- 150
Sal i vation 300 50 2-3 hrs. 2-3 hrs.
Hypoactivity 150 300 6 hrs. 5 hrs.
| npaired air

righting reflex 150 150 90 4 hrs.
Decr eased body

tenperature 25 25 2-4 hrs. 2-4 hrs.
Decr eased body

wei ght gain 300 150 - -

Based on the above data, the LCEL and NOEL for neurotoxic effects,
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for both sexes, are 25 ng/kg and 10 ng/ kg, respectively, and the
hi ghest nonlethal dose is 500 ng/kg. It was, therefore,
recommended that (1) the highest dose for the main acute neuro-
toxicity study with rats (81-8; MR D 44203303) should not exceed
500 ng/ kg of ORTHENE® Tech. and (2) the tinme of peak effect should
be 150 mnutes after dosing. These recommendati ons are supported
by data reported in this range-finding study.

In an additional acute range-finding neurotoxicity
study (MRID 44203302), young adult, fasted (about 18 hours)
Sprague-Dawl ey rats (Crl: CD®BR strain) received single gavage
doses of ORTHENE® Tech. (acephate; purity: 99.0% |ot nunber:
SX1725) as follows: Phase |I: O (deionized water; vehicle), 5, 25,
125 or 500 ny/ kg (25 and 2%/ group; dosing date: 9/22/95) and Phase
I1: 0, 0.5 2.5 or 5.0 ng/kg (5%/ group; dosing date: 10/25/95).
All rats were killed at 2.5 hours after dosing. Par amet er s
exam ned i ncl uded observation for toxic signs, body weights (on day
-1, prior to dosing and prior to sacrifice), brain and brain
regi ons wei ghts, and cholinesterase activities (at the term nation
of the study) in plasma, erythrocytes (RBC), and brain regions
(hi ppocanpus, md- brain, brain stem cerebellumand cortex).

There were no unschedul ed deaths in this study; body, brain and
brain region weights were not affected at all dose |levels; and no
clinical signs were observed in the 0.5-5.0 ng/kg groups.

Treatnent-related toxic signs in the 25 ng/ kg group were trenors of
the mouth (repetitive novenent) and twi tching of both ears.
These signs were observed at the termnal sacrifice (2.5 hours
after dosing) in one male rat.

The nost promnent findings in the 125 ng/ kg nmal e and fenal e groups
were trenors of the nmouth, forelinbs/hindlinbs and/ or whol e body;
altered gait (rocking, lurching or swaying); and salivation and
twitching of both ears. These signs were first observed at 1-2
hours after dosing and were still present at study term nation.

The nost promnent findings in the 500 ng/ kg mal es and fenmal es were
the sanme as those observed in the 125 ng/ kg group, plus hypotherm a
and hypoactivity. These signs were also first observed at 1-2
hours after dosing.

Chol i nesterase (ChE) activities, determned at the term nation of
the study (2.5 hours after dosing), were inhibited in a dose-
related manner, in males and females, as follows: (1) In plasnma,
at dose levels of 2.5 ng/kg (F) and 5.0 ng/kg (M, and above; (2)
in RBC, at dose level of 5.0 ng/kg and above; and (3) in brain, at
dose level of 0.5 ng/kg and above.
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Based on the clinical signs, the NOEL and LOEL for systemc
toxicity, for both sexes, were 5 ng/kg and 25 ng/ kg, respect-ively.
Based on the ChE activities data, the NOELs and LCELs for ChE
i nhi bitions were:

Plasma ChE NCEL = 0.5 ng/kg (F) and < 5.0 ng/kg (M LDT);
LCEL = 2.5 ng/kg (F) and 5.0 ng/kg (M.

RBC ChE NCEL
LCEL

2.5 ng/ kg (F) and < 5.0 nmg/ kg (M;
nmg/ kg (both sexes).

0.5 ng/ kg (F) and < 5 nmg/ kg (M;
2.5 mg/kg (F) and < 5.0 ng/kg (M.

a1

Brai n ChE NOEL
LOEL

3. Acute neurotoxicity in rats

In the acute neurotoxicity study (MR D 44203303),
ORTHENE® Techni cal (Acephate; purity: 99% was admnistered in a
si ngl e gavage dose to groups of 30 male and 30 femal e non-fasted
Sprague -Dawl ey rats (Crl:CD® BR strain). The doses used (0, 10,
100 or 500 ng/kg) were based on the results of two range-finding
studies(MRI D 44203301 and 44203302) and were adm nistered as
solutions in deionized water. Paraneters exam ned included: (1)
Daily observations for changes in clinical condition - for all
aninmals; (2) Body wei ghts before dosing, on dosing day (day 0), and
on days 7 and 14 or 15 after dosing - for all animals; (3)
Functional observational battery (FOB), for 12 ani mal s/sex/group -
before dosing, at 2.5 hours after dosing ("peak effect"), and on
study days 7 and 14; (4) Loconotor activity (MA), after the
conpletion of the FOB; (5) Cholinesterase (ChE) activities in
pl asma, erythrocytes (RBC) and 6 brain regions (brain stem
cerebellum cortex, hippocanpus, mdbrain and olfactory), for 6
ani mal s/ sex/ group/sanpling tinme - before dosing, at 2.5 hours after
dosi ng, and on study days 7 and 14; (6) Whole and regional brain
weights for all ChE animals; (7) Whole brain weights and brain
di nensions for the FOB/ MA aninals; and (8) M croscopic exam nation
of selected central and periph- eral nervous tissues from 5
animal s/sex in the control and 500 ng /kg FOB/ MA group, at the
term nation of the study (day 15).

The followng treatnent-rel ated findings were observed in the 500
nmg/ kg and 100 ng/ kg mal e and femal e groups: (1) Wol e body and/or
limb trenors; ataxia, weakness in hindlinbs and repetitive
movenent of nmouth and jaws; alterations in posture, gait and
mobility; |low arousal and no approach and touch responses;
decreased rearing and notor activities, rotarod performnce, and

body tenperature; increased righting reflex and tinme to first step;
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and |acrimation, salivation and soiled fur; (2) Decreased body
wei ght gains in males only (41-45% and 15% in the high-dose and
m d- dose groups, respectively); and (3) Inhibition of cholin- erase
activities in plasma (86-88%, RBC (53-55% and brain (the six
regions tested: 83-88%. Findings observed only in the 500 ng/ kg
mal e and fenmal e groups were: Increased catalepsy time and clonic
convul si ons; absence of the pinch, startle, pupil and ol factory
responses; decreased hindlinb footsplay and forelinmb and hindlinb
grip strength; chronodacryorrhea; and clear or colored (tan, red,
brown and/or yellow) staining/matting material on various body
surf aces.

The followng treatnent-related findings were observed in the 10
mg/ kg male and female groups: Wwole body trenors (single occur-
rences) in one nmale and one female; inhibition of ChE activities in
pl asma (31-34%, RBC (18-19% and brain regions (37-48%; and
decreased rotarod performance in nmales on day O (when conpared with
that of the controls).

Toxic signs occurred within 0.5-2.5 hours after dosing and
persisted for 4-8 hours or |onger, but were not observed during the
next day (study day 1). Plasma and RBC ChE activities were
inhibited significantly (p<0.01) only during the dosing day. Brain
ChE activities were inhibited (p<0.01) during dosing day (all
regions), day 7 after dosing (all regions but olfactory) and day 14
(mdbrain only). Qher paranmeters examned in this study were not
af fected by ORTHENE® Tech.

Based on the above findings, the LOEL and NCEL for neurotoxicity,
for both sexes, are 10 ng/kg (LDT) and <10 ng/kg , respectively.
The LCELs and NOELs for the inhibition of plasma, RBC and brain
cholinesterase activities are also 10 ng/kg and <10 ng/kg,
respectively.

This study is ACCEPTABLE - guideline and satisfies the guideline
requi renent for an acute neurotoxicity study in the rat (81-8).

4. Subchronic neurotoxicity in rats

In this subchronic neurotoxicity study (MID
44203304), Acephate (purity: 99% was admnistered to Sprague
Dawl ey rats (30/sex/group) at 0, 5, 50, or 700 ppmin the diet
(nmean conpound intake was 0.33, 3.31, and 48.63 ng/kg/day for
mal es, 0.41, 3.95, and 58.27 ny/kg/day for femal es, respectively)
for 13 weeks. Body weights were recorded weekly, food consunption
was recorded tw ce weekly, and clinical observations were recorded
daily. Cholinesterase activity was determned in plasnm,
erythrocytes, and brain (6 regions) at weeks 3, 7, and at study
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termnation in 6 animls/sex/group. Neur obehavi oral assessnent
(functional observation battery and notor activity testing) was
perfornmed in 12 ani mal s/ sex/group prior to conpound adm ni stration
and during study weeks 3, 7, and 12. Brain weights (whole brain
and regional) were determ ned during study weeks 3, 7, and at study
termnation in non-perfused animals (6/sex/group). At study
termnation, 12 ani mal s/sex/group were euthani zed and perfused in
situ for neuropathol ogi cal exam nation; brain weights and neasures
were determned. O the perfused animals, 5/sex for control and
700 ppm groups were subjected to histopathol ogi cal eval uation of
brai n and peri pheral nervous systemti ssues.

The only effects seen at the 5 ppm dose were inhibition of brain
cholinesterase (significant in at |least one sex for all brain
regions, inhibition ranged from2 to 28%

At 50 ppm dose, there was significant inhibition of brain
cholinesterase in all regions for both sexes (ranging from 18-55% .
Pl asma chol i nesterase was inhibited at 50 ppmfor nmales and fenal es
at week 3 (25-419%. Erythrocyte cholinesterase was not
significantly inhibited, but was decreased by 26% in females at
week 3. Thus, the NCEL for plasma cholinesterase inhibition was 5
ppm with a LCEL of 50 ppm Qher effects seen at 50 ppm i ncl uded
a slight increase in clinical signs, specifically hair |oss.

At the 700 ppm dose, brain and plasm cholinesterase were
significantly inhibited in both sexes at all time points (range 55-

74% inhibition for plasm, 63-82% inhibition for brain).

Erythrocyte cholinesterase was significantly inhibited in both
sexes at all tinme points (37-46% except for week 13 femal es (25%
inhibition). Thus, the NCEL for erythrocyte cholinesterase was 50
ppm wth a LCEL of 700 ppm Additional effects seen at 700 ppm
i ncl uded decreased body wei ght (nmales) and body wei ght gain (males
and females); increased food consunption (when neasured as
g/ kg/ day); increased groom ng, increased rearing, and decreased
rotarod tine in males; decreased notor activity in fenales.

Based on the effects seen in this study, the LOEL for systemc
effects (increases in clinical signs) was 50 ppm (3.31 or 3.95
ng/ kg/ day for nmales or fenales, respectively), with a NOEL of 5 ppm
(0.33 or 0.41 ng/kg/day for males and femal es, respectively). The
LOEL for neurotoxicity (FOB findings and decreased notor activity)
was 700 ppm (48.63 or 58.27 ng/kg/day for males or fenales,
respectively), wth a NOEL of 50 ppm (3.31 or 3.95 ny/kg/day for
mal es or females, respectively). The LOEL for erythrocyte
chol i nesterase inhibition was 700 ppm (48. 63 or 58.27 ny/ kg/day for
mal es or females, respectively), with a NOEL of 50 ppm (3.31 or
3.95 ng/kg/day for males or females, respectively). The LOEL for
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pl asma chol i nesterase inhibition was 50 ppm (3. 31 or 3.95 ny/ kg/ day
for males or fenmales, respectively), with a NOEL of 5 ppm (0. 33 or
0.41 ny/ kg/day for nmales and femal es, respectively). The LOEL for
brain cholinesterase inhibition was 5 ppm (0.33 or 0.41 ng/kg/ day
for males and fenal es, respectively), with the NOEL | ess than 5 ppm
(the | owest dose tested).

The study is classified as ACCEPTABLE-gui deline and satisfies the
gui deline requirenent for a subchronic neurotoxicity study in the
rat (82-7).

] . O her Toxicological Considerations

Dermal Absorption Study (MRI D 00154886): 1In this study, male
Sprague-Dawl ey rats (age: 144-151 days; weight: 498-618 g),
4/ dose/ exposure period, received single applications of a mxture
of Acephate Technical and radioactive (**C) Acephate, and were
sacrificed after O (imredi ately after dosing), 2, 8 and 24 hours of
exposure. The purity of Acephate Technical was 98.7% and the
radi ochem cal purity of “C Acephate was 99.1% The concentrations
of Acephate applied in 0.05 nL of a dosing solution (distilled HO
+ 0.1% ww Tween 80) were 0.5 ng (4421000 dpn) and 5.0 ng (4435000
dpm) per rat or 0.899 ng/kg and 9. 333 ny/ kg (actual nean val ues),
respectively. Acephate was |abeled in the carbon atom of the
*CH,S- group of the nolecule. After the applications on the intact
(shaved) dorsal trank, the rats were housed singly in netabolic
cages and had unlimted access to food and water.

Acephat e Techni cal was absorbed slowly through the intact skin of
the male rats. At 24 hours after dosing, the recovery of applied
radi oactivity (expressed as “C Acephate) was 78.3% and 90.6%in the
0.5 ng/rat and 5.0 ng/rat groups, respectively. Most of this
radi oactivity was recovered fromthe surface of the skin
(application site). Systemi ¢ absorption was defined as the
percentage of the recovered dose in the carcass, blood, urine
feces, CO, trap and cage wash. In the 0.5 ng/rat group, 2.1, 3.0
and 10.5% of the recovered dose (radioactivity) was absorbed in 2,
8 and 24 hours, respectively. The corresponding values for the 5.0
mg/ rat group were 1.6, 3.6 and 7.6% respectively. Most

of the absorbed radioactivity was found in urine (6.0%in the | ow
dose group and 4.4% in the high-dose group at 24 hours after
exposure). System c absorption was not exam ned i medi ately after
dosing (O tine).

This study is ACCEPTABLE-guideline and satisfies the guideline
requi renent for a dermal absorption study in the rat (85-2).

Donestic Aninmal Safety Study (86-1): This study is not
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requi red because, based on the use pattern of Acephate, significant
exposure for donestic animals is unlikely.

k. Reference Dose

Since February, 1989 until October, 1997, the Reference
Dose (RfFD) for Acephate was 0.004 ny/kg/day. This value was based
on the LOEL of 2 ppm (0.12 ng/ kg/day; LDT) for the inhibition of
brain ChE activity in the 90-day feeding study with rats (speci al
ChE inhibition study; MID 40504819) and the uncertainty factor
(UF) of 30. On Cctober 30, 1997, the Health Effects D vision (HED)
Hazard ldentification Commttee reassessed the existing RID for
Acephate and recomrended that the SF of 100 (rather than 30) be
used with the LOCEL of 0.12 ng/kg/day (which the Comm ttee regarded
as a NOEL because the inhibitions of ChE activities at different
time intervals were small [1-9%, dose-unrelated and not always
statistically significant). Wth the SF of 100, the newy
established RfD for Acephate is 0.0012 ng/ kg/ day.

| . Toxicol ogy Endpoints and Dose Levels for Use in Risk
Assessnent s

Based on conprehensive evaluation of the toxicology data
avai |l abl e for Acephate, the follow ng toxicol ogy endpoints and dose
| evel s were identified by the HED Hazard ldentification Commttee
for use in risk assessnents:

Acute D etary Exposure: COitical study: Acute neurotoxicity range-
finding study with rats (MR D 44203302; Nonguideline). NCEL: 0.5
nmg/ kg, based on the inhibition of ChE activities in plasm and
brain of female rats. Recommended UF: 100.

Chronic D etary Exposure: Citical study: 90-day rat feeding study
(special ChE inhibition study; MR D 40504819; Nongui deline). NCEL:
2 ppm (0.12 ny/kg/day),based on the inhibition of brain ChE
activity. Recommended UF: 100.

Short-Term Internedi ate-Term and Long-Term Der na

Exposur es: Critical study: 21-Day dermal toxicity study wth
Techni cal Acephate in rats; (MR D 44541101; Cuideline No. 82-2).
NCEL: 12 ny/ kg/day, based on the inhibition of brain ChE activity.
Recommended UF: 100.

| nhal ati on Exposure: Critical study: 4-week inhalation toxicity
study in rats (MR D 40645903; Cuideline No. 82-4). NCEL: >0.507
nmg/ cubic nmeter (0.0005 ng/L). Recomended UF: 100.

Aggregate Risk: Because of simlarity of the endpoints,the
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Commttee recomended that separate nmargin of exposure be
cal cul ated for dermal and inhal ati on exposure.

m Food Quality Protection Act (FQPA) Consi derations

Persuant to the language and intent of the FQPA directives
regarding infants and children, the applicable toxicity data base
for Acephate was evaluated by the HED Hazard Identification
Comm ttee and the Conm ttee concluded the foll ow ng:

Adequacy of data: There are no data gaps for the assessnent of the
effects of Acephate following in utero and/or early postnatal
exposure. Suitable studies are (1) Three-generation reproduction
study in rats (MI D 40323401); (2) Developnental toxicity study in
rats (MRI D 41081602); (3) Developnental toxicity study in rabbits
(MRI D 00069684); and (4) Muse somatic cell assay (MRI D 40209101).

Susceptibility issues: There was no indication of an increased
sensitivity of the offspring of rats, mce and rabbits to prenatal
and postnatal exposure to Acephate. In all studies exam ned

mat ernal or parental NOELs were smaller than or simlar to
of f spri ng NCELs.

Uncertainty factor: The Conmttee determ ned that, for Acephate,
the 10-fold uncertainty factor for the protection of infants and
children would be renoved. This decision was based on the
fol |l ow ng consi derati ons:

(1) There are no data gaps for the assessnent of the effects of
Acephate on young ani nal s. Al so, a devel opnental neurotoxicity
study with rats was not required for Acephate.

(2) The avail abl e data denonstrated no indication of an increased
sensitivity of the offspring (rats, mce and rabbits) to Acephate
foll ow ng the prenatal and/or postnatal exposure.

n. Toxicity Data Gaps

The only data gap currently is the netabolismstudy with rats (85-
1). The existing studies (MRIDs 00014994 and 00014219) provide
informati on on the netabolismof Acephate by the rat, but are 25
years old and do not satisfy (even partially) the guideline
requi renents for the netabolism studies (85-1).
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